The coyote (Canis latrans) has recently expanded its geographic range into Florida, and the impacts of this range expansion on Florida ecosystems are likely to be complex. An area of particular concern is the effect on native carnivores. From May 2001 to May 2002, we investigated the ecological relationships between the coyote and bobcat (Lynx rufus) in south-central Florida to determine how they partition space, habitat, time, and food. Ecological separation was facilitated by dietary differences. Coyotes preyed primarily upon large ungulates and consumed substantial quantities of fruit, whereas bobcats primarily consumed rodents and lagomorphs. Coyotes and bobcats displayed similar habitat selection and activity patterns, and their high interspecific overlap in home ranges indicated a lack of large-scale spatial segregation. However, at the finer scale of core areas, patterns of spatial segregation were present. The lack of evidence for negative interactions at our study site suggests that non-overlapping core areas reduces agonistic encounters between the 2 species.
Colonization of the southeastern United States by the coyote (Canis latrans) is a relatively recent phenomenon (Gipson 1978; Hill et al. 1987 ) with unknown consequences for livestock, crops, native predators, and prey species. To date, no detailed studies of coyote ecology have been conducted in Florida, which is the most recently colonized area of the southeast. Coyotes have expanded from the western part of Florida's Panhandle to occupy most of the state in the last 20-30 years (Maehr et al. 1996) . The rate of expansion has increased dramatically in the last decade, and coyotes now occupy 65 of Florida's 67 counties (Main et al. 2000) . Local surveys indicate that their numbers are increasing throughout Florida, although the highest concentration of coyotes remains in the northwestern part of the state (Main et al. 1999; Wooding and Hardisky 1990) .
Previous studies suggest that that the ecosystem effects of increasing numbers of coyotes are likely to be multifaceted (Crête and Desrosiers 1995; Crooks and Soule 1999; Gompper 2002; Harrison et al. 1989) , although how this new carnivore will affect Florida's ecosystems is relatively unknown. One of the least understood aspects of the coyote's expansion into Florida is how they will interact with native carnivores. Maehr (1997) hypothesized that coyotes might compete more for food with bobcats (Lynx rufus), black bear (Ursus americanus floridanus) and Florida panthers (Puma concolor coryi) than these native species currently compete with each other. Of these native carnivores, coyotes are most likely to interact with bobcats; both species are widespread throughout Florida, occupy a variety of habitats, and are similar in size and metabolic needs.
Bobcats have not coexisted with another medium-sized carnivore since the extinction of the red wolf (Canis rufus) approximately 100 years ago (Nowak 2002) , and therefore the impact of coyotes on bobcat populations is not expected to be negligible. Bobcats might be pre-adapted to living with a carnivore that fills the same niche as the red wolf, but coyotes will likely have a different ecology and behavior than their extinct relative. Red wolves were thought to have used forested and swamp habitats to a great degree (Nowak 1999; Paradiso and Nowak 1972) , whereas coyotes generally prefer more open habitats to forest (Richter et al. 2002) and are able to persist in urban or human-modified environments (Grinder and Krausman 2001; Tigas et al. 2002) . Because the current Florida landscape is markedly different in terms of forest cover and human presence than when the red wolf was still extant, coyotes also are likely to have different patterns of resource use and abundance than red wolves, and consequently different interactions with bobcats, other competitors, and prey species.
The effect of coyotes on bobcat populations in Florida is difficult to predict, because interactions of the 2 carnivores vary greatly throughout their range in the United States. Whereas some studies have documented direct killing of bobcats by coyotes (Fedriani et al. 2000; Gipson and Kamler 2002; Knick 1990 ) and a negative relationship between bobcat and coyote abundance (Henke and Bryant 1999; Linhart and Robinson 1972; Litvaitis and Harrison 1989) , others have found little indication of negative or agonistic interactions (Lovello et al. 1998; Neale and Sacks 2001; Witmer and deCalesta 1986) . Studies of resource partitioning indicate that coexistence of the 2 species might be facilitated by differences in habitat selection (Koehler and Hornocker 1991; Toweill 1986 ) and dietary patterns (Chamberlain 1999; Neale and Sacks 2001) , or by the presence of superabundant resources (Witmer and deCalesta 1986) .
Most studies of coyote and bobcat interactions were done in areas with a longer history of sympatry between the 2 species than is found in Florida. Only studies conducted in Maine (Dibello et al. 1990; Litvaitis and Harrison 1989; Major and Sherburne 1987) examined coyotes and bobcats with comparably short histories of sympatry (i.e., 10-30 years) as Florida. These studies found substantial spatial overlap of coyote and bobcat home ranges, broad similarities in habitat selection and dietary patterns, and little indication of agonistic interactions. Diets of the 2 species were most similar in winter when availability of prey (especially smaller mammals and fruit) was restricted. Litvaitis and Harrison (1989) speculated that regional declines in bobcat populations in eastern Maine were due to exploitation competition with coyotes for white-tailed deer (Odocoileus virginianus) during winter, because this was the time of greatest dietary overlap and most limited prey availability. A comparison of diets of bobcats before and after establishment of coyotes further showed that bobcats had contracted their food niche, relying more heavily on snowshoe hare (Lepus americanus) and less on deer since coyote colonization (Litvaitis and Harrison 1989) . Neale and Sacks (2001) hypothesized that the importance of interspecific competition between bobcats and coyotes was potentially greater in more seasonal climates found in northern latitudes and mountainous regions than in more mild climates of the southern and west-coastal United States, where there is greater stability of the prey base. However, the data from mild climates used to support this hypothesis were derived from studies where coyotes and bobcats have a longer history of sympatry than in Maine. Recently sympatric coyotes and bobcats in Florida provide an excellent opportunity for comparison to the Maine study, because mammalian predators in Florida likely do not experience drastic reductions in the availability of prey (e.g., Wassmer et al. 1988 ) that occur during harsh winters in northern areas. In addition, bobcats and coyotes have much smaller home ranges in the southeast (Holzman et al. 1992; Wassmer et al. 1988) , which could increase the possibility of encounters between the 2 species.
Bobcats are also smaller in the southeast than in northern areas, which might make them more vulnerable to harassment by coyotes (Gipson and Kamler 2002) . Thus, a study of resource partitioning in recently sympatric coyote and bobcat populations in Florida will help to determine the degree of variability in the effects of coyote colonization on bobcats in the eastern United States. This research is also a necessary first step in determining how these 2 carnivores coexist in Florida.
We examined resource partitioning between coyotes and bobcats in south-central Florida by investigating (1) dietary overlap, (2) movement patterns, (3) spatial overlap of home ranges and core areas, and (4) habitat selection patterns at the landscape and within-home range scales. We also compared bobcat diets before and after coyotes were prevalent in southern Florida, and attempted to document agonistic interactions. In contrast to the findings in Maine, we predicted that bobcats and coyotes would display only moderate dietary overlap, and bobcats would have similar diets before and after coyote colonization. We also expected to find broadly overlapping home ranges and similar habitat selection and activity patterns. Finally, we predicted we would find evidence of agonistic interactions between the 2 species due to the recent nature of the interaction and the small size of bobcats in Florida relative to coyotes.
MATERIALS AND METHODS
Study site. It is difficult to determine exactly when coyotes were present in the Avon Park system in significant densities. The first unconfirmed sightings of coyotes in Avon Park were in the 1970s (Maehr et al. 1996) , but these sightings tended to be located toward the center of the park, and might not have represented an established population. Numerous sightings of coyotes have occurred in the 1990s in all parts of the park, and the 1st documented kill of a coyote by hunters was in 1997 (K. Morin, pers. comm.). Statewide surveys conducted in 1990 (Wooding and Hardisky 1990 ), 1996 (Maehr et al. 1996 , and 1999 (Main et al. 1999) provided additional evidence for the rapid southward expansion and increase of coyote populations in the last 10 years.
Capture and radiotelemetry.-We captured coyotes with padded leghold traps (Woodstream Corp., Littitz, Pennsylvania) and bobcats with baited, handmade wire box traps (122 Â 20 Â 20 cm) that were placed along trails and roadsides. Coyotes were manually restrained and bound before handling, and bobcats were sedated with ketamine hydrochloride (10 mg/kg body mass). Each individual captured was outfitted with a radiocollar (Telonics, Inc., Mesa, Arizona), ear-tagged, weighed, measured, and examined for indications of age and reproductive status. Capture and handling procedures were approved by the University of Florida's Institutional Animal Care and Use Committee and followed guidelines approved by the American Society of Mammalogists Animal Care and Use committee (1998).
Radiotracking was conducted from May 2001 to May 2002, and included sessions during which both point and sequential locations were recorded. We estimated locations of animals by ground triangulation from 2-5 fixed telemetry points using handheld Yagi antennas. An average of 6 min elapsed between the first and last reading of a triangulation, and triangulations with .15 min between readings were eliminated to minimize errors associated with animal movement (Schmutz and White 1990) . We kept triangulation angles between 308 and 1508 to minimize error (Gese et al. 1988a ). Average (6 SE) location error distance (Zimmerman and Powell 1995) estimated from test collars placed 500-1,000 m away was 153 m 6 20 m (n ¼ 100), with a standard deviation of angular error of 4.58. Triangulations were plotted using the Andrews-M estimator in the computer program L.O.A.S (Ecological Software Solutions, Inc., Sacramento, California).
Point locations were recorded 3-5 times per week for each individual and assumed to be independent. Minimum time between consecutive point locations exceeded 8 h, with .94% of locations separated by .12 h. This time period exceeds that recommended for independent radiolocations for coyotes (Reynolds and Laundre 1990; Swihart et al. 1988) . Sequential radiotelemetry sessions involved recording hourly locations of coyotes and bobcats in 6 h time blocks throughout the 24 h cycle. Each 6 h block of radiotracking was separated from another 6 h block for the same animal by at least 24 h.
Home range and spatial overlap.-Seasonal (wet or dry) and annual home ranges were calculated using 95% fixed kernel (FK) contours; 50% FK contours were used to estimate core areas. Wet season was defined as 1 June-31 October and dry season as 1 November-31 May (Chen and Gerber 1990) . Only animals with !50 radiolocations in a season were used in analysis of seasonal home ranges (Seaman et al. 1999) . Sequential and point radiolocations were combined to estimate home range and core-area size. We calculated all home ranges using the Animal Movement Extension in computer program ArcView (Hooge and Eichenlaub 1997) . Paired sample t-tests were used to evaluate intraspecific differences in home range size between wet and dry seasons, and independent t-tests were used to evaluate interspecific differences in seasonal home range size. We determined spatial overlap by calculating the proportion of a bobcat's 95% FK home range and 50% core area that intersected the home range and core areas of neighboring coyotes.
Habitat selection.-Habitat selection patterns were evaluated using a GIS-based habitat coverage of Avon Park. This habitat coverage follows the Florida Natural Areas Inventory categorization scheme, and was created in 1993 by Avon Park Natural Resources staff using a combination of aerial photography and ground surveying. We combined habitats of this coverage into 8 major categories for analysis (Table 1) .
We evaluated habitat selection at multiple scales (Johnson 1980 ) by comparing the composition of habitats within an animal's 95% FK home range to the composition of habitats available in the study area (1st-order selection) and by comparing the composition of habitats within an animal's 50% FK core area to that available in the 95% FK home range (2nd-order selection). The study area was defined separately for each species by creating a polygon that connected the outermost radiolocations of all bobcats and coyotes, respectively.
We calculated a selection ratio for each habitat type by dividing the used proportion of habitat by the available proportion (Manly et al. 1993) for both orders of analysis. Selection ratios were logtransformed to reduce variance and to meet assumptions of normality, and standardized so that a selection ratio of 1 was equivalent to no selection (Neale and Sacks 2001) . The following formula was used to calculate standardized log-transformed ratios: log(selection ratio þ 1) À log(2) þ 1. Mean selection ratios and associated Bonferroni confidence intervals (Manly et al. 1993) were calculated seasonally for each habitat type and for each species by averaging the selection ratios of all individuals. Selection ratios were only calculated for habitat types that accounted for .1% of total available habitat for each individual. Selection ratios for coyotes that shared the same home range (e.g., mated pairs) were combined into 1 estimate to avoid pseudoreplication. A mean selection ratio with a confidence interval .1 indicated positive selection for a particular habitat, and a mean and a confidence interval ,1 indicated avoidance.
Movement patterns.-We calculated rates of movement (m/hr) by dividing the straight-line distance between sequential radiolocations by the time interval between them. Only animals that were tracked for at least 2 complete 24 h cycles were included in this analysis. We classified movement rates according to 3 time periods: crepuscular, diurnal, and nocturnal. These time periods were defined as follows: crepuscular (0500-0800 h and 1700-2000 h), nocturnal (2000-0500 h), and diurnal (0800-1700 h) for the months of October-March; and crepuscular (0400-0700 h and 1800-2100 h), nocturnal (2100-0400 h), and diurnal (0700-1800 h) for the remaining months. The average seasonal movement rate of an individual animal in each time period was considered the experimental unit. We used the Univariate General Linear Models (GLM) in SPSS (1999) software package to compare effects of time period, season, and sex (for coyotes only) on movement rates. Bobcats were not tested for effects of sex on movement rate because we did not have data on male movement. Tukey's multiple comparison test was used to determine differences in the means when a significant effect was found. The Shapiro-Wilks test (Shapiro and Wilks 1965 ) was used to determine departures from normality of the data set, and Levene's test (Levene 1960 ) was used to determine equality of variances. We calculated annual movement rates for each time period by species, using individuals as sample units. We examined interspecific differences in annual movement rates between coyotes and bobcats using independent t-tests. Food habits.-Scats were collected from captured animals and opportunistically along roads and trails throughout. Although scats were initially identified to species based on size, shape, and presence of tracks or scrapes, uncertainty remained as to the accuracy of the identifications. Therefore, 105 scats of uncertain origin were selected for DNA analysis. Wildlife Genetics International (British Columbia, Canada) performed DNA analyses, which consisted of isolation of the DNA sequence of the 16S rRNA mitochondrial gene (Johnson and O'Brien 1997) from scat samples and comparison of the sequence to a library of known-species reference samples.
Food habits of coyotes and bobcats were determined by identifying bone and hair content of scats. Prey items were identified to the lowest possible taxonomic category based on comparison with specimens housed at the Florida Museum of Natural History, Gainesville. Frequency of occurrence and relative frequency of occurrence were calculated for prey items recovered from scats. Frequency of occurrence was calculated by dividing the number of occurrences of each prey type by the total number of fecal samples and multiplying by 100. Relative frequency of occurrence was calculated by dividing the number of occurrences of each prey type by the total number of occurrences of all prey types and multiplying by 100. We tested annual interspecific differences in relative frequency of occurrence for major categories of prey types (e.g., rodents, rabbits, etc.) consumed by coyotes and bobcats with a large-sample Z-test for differences of proportions. Annual overlap of diet was determined using Pianka's (1973) 
2 where p i is the proportion of food item i in the diet of predator p, and q i is the proportion of food item i in the diet of predator q. A value of 0 indicates complete dissimilarity, and a value of 1 indicates complete similarity. Values are given as mean 61 SE.
RESULTS
Capture and radiotelemetry.-We captured 8 female bobcats (3 subadult, 5 adult), 1 adult male bobcat, 5 female coyotes (4 adult, 1 subadult), and 3 adult male coyotes. Male (14.2 6 0.4 kg) and female (13.0 6 0.3 kg) coyotes weighed more (t ¼ 5.3, P , 0.001) than female bobcats (7.3 6 0.3 kg) and more than the adult male bobcat (10 kg). We recorded 1,839 independent point locations for 8 coyotes and 6 female bobcats throughout the year (60% daytime locations, 40% nighttime). An additional 207 six-h sequential tracking sessions were conducted on the same individuals, resulting in another 1,532 radiolocations.
Spatial relationships.-Annual 95% FK home ranges averaged 24.8 6 4.0 km 2 (n ¼ 7) for coyotes and 9.2 6 2.3 km 2 (n ¼ 6) for female bobcats; annual 50% FK core areas averaged 2.6 6 1.5 km 2 for coyotes and 1.1 6 0.4 km 2 for female bobcats. Dry and wet season home ranges did not differ within species (t ¼ À0.94, d.f. ¼ 3, P ¼ 0.79 for bobcats, t ¼ À0.63, d.f. ¼ 3, P ¼ 0.125 for coyotes). Adult female coyotes had larger home ranges than adult female bobcats in both wet (t ¼ 2.9, d.f. ¼ 8, P ¼ 0.02) and dry (t ¼ 5.1, d.f. ¼ 9, P ¼ 0.001) seasons. Bobcat home ranges overlapped neighboring coyote home ranges extensively in both seasons ( X wet season overlap ¼ 60.2%, X dry season overlap ¼ 62.5%). However, core areas of the two species were spatially segregated ( X wet season overlap ¼ 4%, X dry season overlap ¼ 0.1%; Fig. 1 ).
Neighboring intraspecific home ranges overlapped only slightly for both species (coyotes: X wet season overlap ¼ 2.6%, X dry season overlap ¼ 0.01%; bobcats: X wet season overlap ¼ 2.7%, X dry season overlap ¼ 2.4%). Core areas of neighboring intraspecific territories did not overlap in either season. Estimates of intraspecific home range overlap excluded 2 female bobcats (possibly a mother and daughter based on age at capture) that shared the same home range, and 2 sets of malefemale coyote pairs that shared the same home range and were likely mated pairs.
Results of the interspecific spatial overlap analysis might be biased due to the presence of uncollared bobcats in some of the areas occupied by radiocollared coyotes. Although these areas might have supported additional bobcat territories, evidence from the scat collection suggests otherwise. We collected carnivore scats throughout the study area; all scats that were definitively identified as bobcat were located within the home ranges of bobcats that were already radiocollared or were located in areas where we did not have animals of either species collared (and are therefore of no consequence to the spatial overlap analysis). These observations provide limited evidence that the spatial overlap patterns we observed were not unduly biased by exclusion of unmarked bobcats from the analysis.
Habitat selection.-Bobcats and coyotes included more scrub in their core areas than was available in the home range (2nd-order selection). Both species displayed preference for scrub in the wet season, and selection ratios for scrub were high in the dry season as well (Table 2) . However, coyotes and bobcats diverged slightly in their selection of wetter habitats at the core-area level, particularly in the wet season. Coyotes included less marsh, hardwood swamp, and cutthroat seepage slopes in their core areas than expected during the wet season, and less hardwood swamps than expected in the dry season. Bobcats displayed preference for marshes at the core-area level in the wet season, but were nonselective of other habitat types. Coyotes and bobcats were nonselective in placement of their home ranges within the study area (1st-order selection) during the wet season. During the dry season, bobcats displayed a preference for scrub and avoided hammock, and coyotes avoided hardwood swamp.
Movement and activity.-Coyote and bobcat movement rates changed according to time of day (F ¼ 8.5, d.f. ¼ 2, 27, P ¼ 0.005 for coyotes and F ¼ 8.4, d.f. ¼ 2, 27, P , 0.001 for bobcats) but did not differ between wet and dry seasons (F ¼ 1.2, d.f. ¼ 1, 27, P ¼ 0.228 for coyotes and F ¼ 0.036, d.f. ¼ 1, 27 P ¼ 0.851 for bobcats). Male and female coyotes did not differ in annual movement rates and were combined for comparison with female bobcats. Both species displayed higher movement rates during nocturnal and crepuscular periods than during diurnal periods (Fig. 2) . Coyotes had higher annual movement rates than bobcats in both crepuscular (t ¼ 2.78, d.f. ¼ 11, P ¼ 0.018) and nocturnal periods (t ¼ 4.3, d.f. ¼ 11, P , 0.001) and in overall 24 h movement rates (t ¼ 5.18, d.f. ¼ 11, P , 0.001).
Food habits.-DNA analysis successfully identified 103 of 105 scats. Combined with scats of known origin (e.g., scats from captured animals), we analyzed 48 bobcat scats and 86 coyote scats. Prey use differed substantially between coyotes and bobcats in both diet indices (Table 3) . This difference was particularly apparent when prey items were grouped into major taxonomic categories (Fig. 3) . Ungulates were the most common prey item in coyote scats, and included white-tailed deer (Odocoileus viginianus), wild hog (Sus scrofa), and domestic cow (Bos taurus). Ungulate remains were found in coyote scats in all seasons. Fawns accounted for 34% of all deer consumed by coyotes, but this number should be viewed as a minimum as it was not always possible to determine age class of deer consumed. White-tailed deer remains were rarely recovered from bobcat scats, and no remains of wild hog or domestic cow were found. Rodents were the most common item in bobcat scats, and included hispid cotton rat (Sigmodon hispidus), cotton mouse (Peromyscus gossypinus), marsh rat (Oryzomys palustris), and gray squirrel (Sciurus carolinensis). Coyotes also were found to consume both cotton rats and cotton mice, but rodent prey items were significantly less important to their overall diet. Cotton rats accounted for more than 90% of all rodent remains in both bobcat and coyote scats.
Lagomorphs contributed substantially to the diets of both species, and included both eastern cottontail (Sylvilagus floridanus) and marsh rabbit (Sylvilagus palustris). Fruit consumption by coyotes was seasonal, and occurred only between June and November. Saw palmetto (Serenoa repens) fruit accounted for nearly all fruit consumed by coyotes. No evidence of fruit consumption was found in bobcat scats. Pianka's index of overlap, based on relative frequency of occurrence for all prey types, showed an overlap value of 0.49, largely due to similarity between coyotes and bobcats in use of lagomorphs.
DISCUSSION
Ecological separation of coexisting carnivores is often related to differences in diet (Jaksic et al. 1981; Karanth and Sunquist 2000; Ray and Sunquist 2001; Sunquist et al. 1989) , and diet appeared to be the major niche dimension in which the bobcat and coyote differed at Avon Park. Although coyote and bobcat diets overlapped in the suite of mammalian species consumed, they differed in size of the most common prey. Bobcats specialized on rodents and rabbits, whereas coyotes specialized on ungulates. This dietary separation is likely related to fundamental differences in coyote and bobcat body size and foraging strategy (Neale and Sacks 2001) . Coyotes at our study site were nearly twice the size of female bobcats and a 3rd larger than male bobcats, enabling them to kill larger prey (Gittleman 1985) . Moreover, the substantially larger home range size and movement rates of coyotes likely provided them with increased access to ungulate carcasses during the hunting season. Coyotes also were observed moving in pairs on Avon Park, and group hunting could facilitate capture of ungulate prey (Gese and Grothe 1995; Gese et al. 1988b ). Coyotes and bobcats also differed significantly in their consumption of vegetation. Seasonal consumption of large quantities of fruit is a common trend for coyotes living in southern latitudes (Hidalgo-Mihart et al. 2001; Hoerath and Causey 1991; Neale and Sacks 2001) , and fruit might be a preferred food over mammalian prey when it is available (Chamberlain et al. 2000) .
A comparison of bobcat food habits on Avon Park to dietary patterns of bobcats in south-central Florida before coyotes were prevalent in the region (Maehr and Brady 1986; Wassmer et al. 1988) indicates that bobcat diets have not changed substantially since colonization by coyotes. Wassmer et al. (1988) examined food habits of bobcats from scats collected from 1967 to 1979, and Maehr and Brady (1986) examined stomach contents of bobcats collected from 1976 to 1983. Similar to our results, both studies indicated that lagomorphs and rodents were the most common item in bobcat diets, accounting for 65-80% of the total diet, and that large mammals were only a minor part of the diet, accounting for ,10% of the total diet.
Our results contrast with the findings in Maine, where bobcats relied substantially more on deer and less on small mammals, resulting in high dietary overlap with coyotes (Dibello et al. 1990; Litvaitis and Harrison 1989; Major and Sherburne 1987) . Litvaitis and Harrison (1989) found this overlap to be greatest during the winter, when availability of small mammals and fruit were restricted. These categories of prey seem to be important for maintaining dietary separation both in Maine and in our study. Bobcats in Maine also experienced a shift in diet after coyotes colonized the region, relying less on deer and more on snowshoe hares, perhaps as a result of exploitative competition with coyotes for deer (Litvaitis and Harrison 1989) . Thus, the effect of recent coyote colonization on bobcat dietary patterns might vary based on factors such as availability and abundance of different-sized prey in a given ecosystem throughout the year. These factors change radically between regions and even within a given state. For example, bobcats in extreme southern Florida, where prey richness is lower than elsewhere in the state (Pearlstine et al. 2002) , have been found to be significant predators on whitetailed deer (Labisky and Boulay 1998; Land et al. 1993) , although the importance of deer to the overall bobcat diet has yet to be determined. Coyotes might therefore have a greater potential to impact bobcat populations in these southern areas by reducing the availability of deer. However, densities of coyotes will not likely reach very high levels in southern Florida, where forest and swamp dominate the landscape.
The dietary patterns of bobcats and coyotes on Avon Park are generally consistent with results from other mild climates (i.e., California and Mississippi), where bobcat and coyote diets differed either by prey size, consumption of vegetation and insects, or some combination of those (Chamberlain 1999; Fedriani et al. 2000; Neale and Sacks 2001 ; but see Witmer and deCalesta 1986) . Although seasonal dietary overlap values could range quite high in these studies, researchers concluded that food competition between the 2 carnivores was likely inconsequential due to abundant and stable food sources. We also speculate that exploitative competition for food is unlikely to impact bobcat populations at Avon Park due to dietary separation and a stable food base.
Data on seasonal variability of prey are lacking at our study site. However, Wassmer et al. (1988) examined seasonal variation in bobcat diets at a nearby study site, and their findings are suggestive of a relatively constant small mammal and rabbit prey base during the year in south-central Florida. Occurrence of cotton rat and eastern cottontail in diets of bobcats was lowest in the summer and highest in autumn and winter, but the change was not drastic (a difference of 5-15% in frequency of occurrence), and was compensated by an increase in the prevalence of other small mammal prey in the diet during the summer (Wassmer et al. 1988 ). Thus, the overall combined contribution of small mammals and rabbits to the diet of bobcats were relatively constant throughout the year (Wassmer et al. 1988) , and the combined frequency of cotton rats, marsh rabbits, and eastern cottontails also did not differ between years. Moreover, cotton rats and eastern cottontails might breed year-round in Florida, and white-tailed deer have an extended breeding season compared to northern areas (Brown 1997; Nowak 1999) .
Evidence of agonistic interactions between bobcats and coyotes (i.e., coyotes killing bobcats) has been found in a variety of locations, including California (Fedriani et al. 2000) , Colorado (Anderson 1987), Idaho (Knick 1990) , Oregon (Toweill 1986) , and Kansas (Gipson and Kamler 2002) . Smaller bobcats are thought to be more vulnerable, because the majority of documented deaths have been females and juveniles (Gipson and Kamler 2002) . We expected some evidence of agonistic interactions at our study site due to relatively small size of bobcats and the recent nature of their interactions with coyotes. However, we did not find any indication that bobcats were wounded or killed by coyotes on Avon Park, perhaps due to effective avoidance by bobcats of coyote core areas.
Spatial avoidance of a dominant competitor by a subordinate is a common feature of many carnivore interactions (Palomares and Caro 1999) . However, little evidence of avoidance has been found between coyotes and bobcats, as they tend to have extensively overlapping home ranges (Chamberlain 1999; Litvaitis and Harrison 1989; Major and Sherburne 1987; Toweill 1986; Witmer and deCalesta 1986) . The large degree of interspecific overlap of coyote and bobcat home ranges on Avon Park is consistent with the notion that bobcats do not spatially avoid coyotes at the home range scale. However, the lack of overlap of core areas could indicate a finer-scale pattern of avoidance. Unfortunately, our information on spatial relationships is incomplete due to lack of data on male bobcats. Similar avoidance of coyote core areas in California bobcats indicates that this type of spatial segregation could be widespread (Neale and Sacks 2001) . No evidence of agonistic interactions between coyotes and bobcats was found in the California study (Neale and Sacks 2001) , further suggesting that avoidance of coyote core areas by bobcats might reduce the frequency of aggressive encounters.
Spatially segregated core areas between recently sympatric bobcats and coyotes in Florida suggests a fairly rapid response by bobcats to coyote colonization (at least in terms of space use). However, spatial segregation of coyote and bobcat core areas on Avon Park also might be a product of differential habitat selection and might not pertain to avoidance. Habitat selection patterns of coyotes and bobcats diverged slightly at the core-area level, particularly in the greater use of wetter habitat types (i.e., cutthroat seepage slopes, marshes, and swamps) by bobcats. There also might have been other differences in habitat selection patterns relating to variables that we did not measure (e.g., percentage ground cover). Whether spatial segregation of core areas was caused by differing habitat selection patterns or by avoidance, the presence of non-overlapping core areas likely promotes coexistence of bobcats and coyotes on Avon Park. Excluding their differences in selection of wetter habitats in core areas, coyotes and bobcats had broadly similar habitat selection patterns at the landscape and core-area levels. Consistent species and seasonal preferences for scrub habitat in core areas indicated this was a very attractive habitat for both species. Significantly, female bobcats included this preferred habitat within their core areas and still maintained separate core areas from coyotes, suggesting that bobcats were not adversely affected by coyotes in choosing habitat. Preference of both carnivores for this unique and endangered Florida habitat is difficult to explain. The scrub of Avon Park contains substantial numbers of vegetation-free sandy roads and trails that might facilitate movement of carnivores. Coyote and bobcat sign were prevalent on these roads, and animals often were tracked moving down these trails for long distances. Data on the prey base in scrub habitat of Avon Park are limited, but 1 study suggests rodent densities are high in scrub (Franz et al. 1998) . Scrub also tends to have areas of very dense cover, which might make it an especially attractive habitat for a stalking predator such as the bobcat.
Coyotes and bobcats displayed similar activity patterns. Although studies have suggested that coyotes and bobcats might differ slightly in timing of activity (Fedriani et al. 2000; Toweill 1986 ), this niche characteristic does not seem to be a feature of most coyote-bobcat interactions (e.g., Bradley and Fagre 1988; Litvaitis and Harrison 1989; Neale and Sacks, 2001, Witmer and deCalesta 1986) . Overall movement rates were substantially higher for coyotes, as expected from their larger home range sizes and hunting style.
Examining the degree of overlap in resource use between 2 similar species has important implications for patterns of species coexistence (Tokeshi 1999) . Resource partitioning by habitat, food, or time reduces potential competitive interactions and fosters the coexistence of species (Schoener 1974; Tokeshi 1999 ). The differences in diet between bobcats and coyotes at Avon Park likely facilitate their coexistence. Female bobcats also might reduce the potential for agonistic interactions with coyotes through spatial segregation of the most intensively used areas of the home range. Although coyotes and bobcats have not lived sympatrically for long periods of time in Florida, patterns of resource partitioning were generally consistent with results from other areas with a longer history of sympatry, especially studies done in southern or west-coastal climates. Our results support the contention that interspecific competition might be less important between bobcats and coyotes in mild climates with a more stable prey base than in northern areas which experience seasonal restrictions in prey abundance (Neale and Sacks 2001) and indicate that the effect of coyote expansion on bobcat populations in the east might be quite variable and dependent on the nature of resource limitation and diversity.
Densities of coyotes at our study site (roughly estimated by dividing the total area of Avon Park by average home range size of coyotes, and assuming 1 mated pair per home range) were fairly low, approximately 8 individuals per 100 km 2 . Although this density estimate could be 2 or 3 times higher during times of the year when young are present in the home range, these values are still much lower than those found in high density coyote populations with 60-80 coyotes per 100 km 2 (e.g., Andelt 1985; Neale and Sacks 2001) . Increases in coyote density at this site or in other areas of Florida could affect coyote-bobcat interactions. Continued fragmentation of the Florida landscape adds yet another layer of complexity. Given that the bobcat is more sensitive to fragmentation than the coyote (Crooks 2002; Tigas et al. 2002) and is unable to use as many anthropogenic food sources, the combined influence of increasing habitat fragmentation and coyote abundance likely will not favor the bobcat.
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